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use of "scenario11 analysis. The scenario approach involves tracing out
time paths for important parameters under assumptions that are thought
to be "interesting/1 usually without assigning measures of probability
to the parameters or outcomes. These studies provide answers to hypo-
thetical questions of the "what if?" type. For example, What might be
the evolution of the energy system if there is a moratorium on building
nuclear power plants? Usually scenario studies examine only a very few
possibilities, and they do not attempt to assess the actual likelihood
of the scenarios investigated.

To address these shortcomings, Nordhaus and Yohe employed modern
developments in aggregative energy and economic modeling to construct a
simple model of the global economy and carbon dioxide emissions. Par-
ticular care was given to assure that the energy and production sectors
of the economy were integrated (most CC>2 emission projections are
based on examination of the energy sector taken in isolation) and to
respect the cost and availability of fossil fuels. The analysis"
attempts to recognize explicitly the intrinsic uncertainty about future
developments by identifying the most important uncertain parameters of
the model, by examining current knowledge and disagreement about these
parameters, and then by specifying a range of possible values for each
uncertain parameter. The emphasis was not to resolve uncertainties but
to represent current uncertainties as realistically as possible. A use
of the range of paths and uncertainties for the major economic, energy,
and carbon dioxide variables allows not only a "best guess" of the
future path of carbon dioxide emissions but also alternative trajec-
tories that represent a reasonable range of possible outcomes given the
current state of knowledge. The data employed were gathered from
diverse sources and are of quite different levels of precision? judg-
ments as to the uncertainties about the parameters are rough. Political
conditions are not treated explicitly, but they may be regarded as
included implicitly, for example, as a possible cause of a low value
for the parameter representing growth in productivity.

The central tendency in the results of the Nordhaus-Yohe approach is
a lower emissions rate than that of most earlier studies, in which the
annual emissions increase generally ranged from about 1 to 3.5%. The
"best guess" of Nordhaus and Yohe is that C02 emissions will grow at
about 1.6% annually to 2025, then slow their growth to slightly under
1% annually after 2025. The major reasons for the lower rate are a
slower estimated growth of the global economy than had earlier been the
general assumption, further conservation as a result of the energy price
increases of the past deacde, and a tendency to substitute nonfossil
for fossil fuels as a result of the increasing cost of fossil fuels
relative to other fuels. Figure 1.6 presents five paths that represent
the 5th, 25th, 50th ("best guess"), 75th, and 95th percentiles of
annual C02 emissions. The percentiles are indexed in terms of the
cumulative C02 emissions by the year 2050 (see this volume, Chapter
2, Section 2.1) .

In addition to burning of fossil fuels, human activities release
CC>2 through deforestation and land clearing. Estimates of future
biospheric emissions have generally been based on extrapolation of
estimates of recent biotic emissions and rough guesses about what